Inflammation-induced increases in plasma endocan levels are associated with endothelial dysfunction in humans in vivo.
Although endothelial dysfunction is central to the pathogenesis of sepsis, no specific and clinically applicable marker for endothelial dysfunction is currently available. Endocan, a proteoglycan excreted by endothelial cells in response to inflammatory cytokines, may serve as such a marker. Our objective was to investigate the kinetics of endocan and its relationship with inflammation-induced endothelial dysfunction during experimental human endotoxemia. Endothelial function was assessed in 17 healthy male volunteers before and 4 h after the administration of 2 ng/kg lipopolysaccharide (LPS) by determination of the vasodilatory response of forearm blood vessels to intra-arterial infusion of endothelium-dependent (acetylcholine) or endothelium-independent (nitroglycerin/sodium nitroprusside) vasodilators using venous occlusion plethysmography. Plasma levels of endocan, inflammatory cytokines, intercellular adhesion molecule (ICAM), and vascular cell adhesion molecule (VCAM) were measured, and correlations with endothelial dysfunction were explored. Plasma levels of all measured cytokines, endocan, ICAM, and VCAM concentrations significantly increased after LPS administration. Furthermore, LPS administration resulted in a significantly blunted response to acetylcholine (mean ± SD increase in forearm blood flow [FBF] of 383% ± 320% before LPS vs. 173% ± 134% after LPS, P = 0.03), whereas the response to nitroglycerin/sodium nitroprusside was not affected (mean ± SD increase in FBF of 174% ± 120% before LPS vs. 110% ± 82% after LPS, P = 0.11). Furthermore, there was a significant correlation between the increase in plasma endocan levels and the attenuation of vasodilatory responses to acetylcholine (r = -0.48, P < 0.05). No correlation existed between plasma levels of ICAM or VCAM and the attenuation of the acetylcholine-induced vasodilatory response. Endocan levels are related to endothelial dysfunction in humans in vivo during systemic inflammation evoked by experimental endotoxemia. Therefore, this study suggests that endocan could be a novel marker of endothelial dysfunction in inflammatory conditions.